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Abstract. Jambi Province is one of the province in western 
Indonesia, which was affected by COVID-19 in March and until 
mid-September the number confirmed positive reached 345 people. 
Until now  COVID-19 has become a pandemic.Based on this data, it 
is necessary to predict the number of COVID-19 in Jambi Province, 
including every district in Jambi city. Forecasting activities are 
predicting what will happen in the future based on accurate data in 
the past. if the time series contains a trend, seasonal influence or 
trend and seasonal influence at the same time, then the simple 
average cannot describe the data pattern so there is an exponential 
smoothing method which is used as an alternative for forecasting 
future periods. Double exponential smoothing: The Holt two-
parameter method determines the value of the trend with a tang 
parameter different from the parameter used in the original series. 
The principle of forecasting using multiple exponential smoothing: 
The Holt two-parameter method uses two smoothing constants with 
values between 0 and 1.  Based on the results of forecasting using the 
double exponential smoothing by Holt method, it can be seen that 
the number of confirmed cases of Covid-19 in each region in Jambi 
Province continues to increase. This case is estimated to increase to 
352 people in mid-October. 
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1. Introduction 
At the end of 2019, cases of mysterious pneumonia were first reported in Wuhan, Hubei 
Province these cases increased rapidly, marked by the reported number of 44 cases [13]. In less than 
a month, the disease has spread to various other provinces in China, Thailand, Japan and South 
Korea, including Indonesia. Until now it is known as COVID-19 and has become a pandemic. 
Based on data from the Task Force for the Acceleration of Handling COVID-19 (BNPB) on 
September 15, 2020  the number of positive corona cases reached 225,030 people with the death rate 
for COVID-19 patients are 8,965 people[1]. Because of that, the disease should be watched out for 
because of the transmission is relatively fast and there is no definitive therapy. 
Jambi Province is one of the province in western Indonesia, which was affected by COVID-19 in 
March and until mid-September the number confirmed positive reached 345 people [3]. Based on 
this data, it is necessary to predict the number of COVID-19 in Jambi Province, including every 
district in Jambi city. This is important to do as a suggestion to the government whether in the next 
month the increase in cases will increase by a higher rate. COVID-19 is a new disease so prevention 
efforts are still limited [2-7]. Prevention keys include insulating transmission chain disconnection, 
early detection, and basic protection (12). Because of that, it’s a must to forecasting the the 
development of COVID-19 case in district and city of Jambi Province. 
Forecasting is a time lag between awareness of future events or needs with the event itself where 
a prediction is needed when an event will occur or arise so that appropriate action can be taken to 
overcome it. So forecasting activities are predicting what will happen in the future based on accurate 
data in the past. Formal quantitative forecasting based on statistical principles using horizontal, 
seasonal and trend extrapolations with the principle of using a systematic approach that minimizes 
forecast errors[11].  
Makridakis states that if a periodic series is generated by a constant process containing random 
errors, then the simple average can be used as a forecast for future periods. However, if the time 
series contains a trend, seasonal influence or trend and seasonal influence at the same time, then the 
simple average cannot describe the data pattern so there is an expoential smoothing method which is 
used as an alternative for forecasting future periods. Double exponential smoothing: The Holt two-
parameter method determines the value of the trend with a tang parameter different from the 
parameter used in the original series. The principle of forecasting using multiple exponential 
smoothing: The Holt two-parameter method uses two smoothing constants with values between 0 
and 1[11]. 
The relevant research conducted by Harini is the identification of Covid-19 Cases in Indonesia 
with the double exponential smoothing method. The Double Exponential Smoothing method is one 
method that can be used to optimize the estimation of the ARIMA model with smoothing 
parametersα. The results of his research show that the PACF, ACF and ARIMA model parameter 
estimates in the Covid-19 case in Indonesia follow the modelARIMA (0,1,1) [12]. Whereas in this 
study using double exponential smoothing: Holt's two-parameter method to predict the number of 
positive cases of Covid-19 in 11 districts in Jambi Province, namely Sungai Penuh City, Kerinci, 
Jambi City, Muaro Jambi, Batanghari, TanjungJabung Barat, TanjungJabungTimur ,Tebo, Bungo, 
Merangin and Sarolangun. 
 
2. Review Literature 
2.1 Exponential Smoothing 
A group of methods that show the weighting decreases exponentially with the value of the older 
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consists of single, multiple, and more complex methods. All of them have the same properties, 
namely the newer value is given a relatively greater weight than the older observed value. The 
weights applied to the observed values are a byproduct of the particular MA (moving average) 
system being taken. But in exponential smoothing, there are one or more smoothing parameters that 
are specified explicitly, and the result of this selection determines the weighting value applied to the 
observed value[11]. 
The equation used in the single exponential smoothing method can be written in the following 
equation: 
                 
Where 
     : smoothing for the period    
       : actual value in period tot 
       : forecasting in period tot 
       : parameter / weight / smoothing constant        
If we look at the formula, it seems as if the forecast only pays attention to the last observation 
data, but actually the data from previous years have also been taken into account. The 
implications of the single exponential smoothing method can be extended by substituting  with 
the following components: 
                 
                 
              {               } 
                         
      
If this substitution process is repeated by replacing    with its components,     with its 
components and so on, then the result of the substitution of the above equation becomes: 
                            
            
            
         
                  
From theequation above, it is known that the weight used for each value that has occurred in 
the past increases exponentially and this is what is called the exponential smoothing method. It 
should be noted that the objective of this method is to minimize the mean square error. It can be 
rewritten as follows : 
                 
             
If     replaced with  then the equation becomes: 
              
with  s the forecast error (true value minus the forecast) for period t [11]. 
The main advantages of using the smoothing method are its simplicity and low cost. There is 
little doubt whether better precision can always be achieved using autoregressive methods or 
more sophisticated moving average patterns. However, if a forecast for thousands of items is 
required, as in most cases of inventory, the smoothing method is often the only method that can 
be used. If the data series is stationary, then a single exponential smoothing with an adaptive 
response rate is often preferred over a single exponential smoothing method, because the single 
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(Mean Squared Error). More important things, optimal changes will change when there is a 
basic change in the data pattern. If not, there will be a risk of severe forecasting errors. 
2.2 Double Exponential Smoothing 
a. Initialization 
Determining the initialization of the initial value has an important role in forecasting using 
the exponential smoothing method. This can be seen in the single exponential smoothing 
equation. For example, to calculate the smoothing period ahead 
                 
When  = 1, the equation above become : 
               
To get value of   ,   must be known in advancevalue    
               
However, the values for   and   are missing. Likewise, the value of   must be known to 
calculate the value of   . However, this value is not obtained from existing data. Therefore we 
need a way to determine the value of   . (initial value). There are many ways to determine the 
initial value, here are some ways to determine the initial value for several types of exponential 
smoothing methods[13]: 
a. Single exponential smoothing method 
      
b. Brown's double exponential smoothing method (one-parameter linear) 
  
    
      
c. Double exponential smoothing method (two parameters by Holt) 
      
   
               
 
 
b. Double Exponensial Smoothing By Holt 
Exponential smoothing is a method of forecasting a moving average that assigns weight to 
the values of the previous period exponentially decreasing. The Double Exponential Smoothing 
Holt methods analyze data in a univariate manner containing trend patterns.The Double 
Exponential Smoothing Holt methods assume past values and errors as the basis for forecasting 
the future. However, each method also has advantages and disadvantages. The advantage of the 
Holt method is that it can model trends and levels from one time series, calculating more 
efficient. Double Exponential Smoothing By Holt requires less data. This method also has the 
flexibility of levels and trends that can be passed with different weights [12]. 
Doubleexponential smoothing by holt method is similar in principle to Brown's except that 
Holt does not use the double smoothing formula directly. Instead, Holt smooths out the trend 
values with different parameters from the parameters used in the original series. The forecast of 
Holt's linear exponential smoothing is obtained using two smoothing constants with values 
between 0 and 1[12]. 
The rationale for the single or multiple exponential smoothing method is the smoothing 
value that is found at the time before the actual data, if the data has a trend component then for 
single smoothing values it is necessary to add multiple smoothing values to adjust for the 
trend[11].This method is known as Brown's double exponential smoothing method. Holt's linear 
exponential smoothing method is similar in principle to Brown's except that Holt does not use 
the direct multiple smoothing formula. Instead, Holt smooths the trend values with different 
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in the forecasting process performs two smooths using two parameters, α and γ. This method is a 
development of the single exponential smoothing method so that the equation become: 
                 
In the double exponential smoothing equation from Holt, the trend value of the previous 
period        
is directly added to the value       : 
                        
As in the equations above, to get the estimated trend value using the difference between the 
final value and the previous one, namely         by replacing the value of α with the value of 
γ so that the equation becomes: 
                        
where: 
   : value of smoothing parameter for trend estimation 
   : estimated trend in periodt 
So for future forecasting, the value of the trend    is multiplied by the number of forward 
periods predicted m and added to the base value   . 
             
where: 
     : forecasting in period tot + m 
        : trend smoothing value in period– t 
   : trend factor on period– t 
m     : the predicted number of periods to m 
 
3. Results and Discussion 
3.1 General Description of Covid-19 Posisitif Case In each District and City of Jambi Province 
Based on data obtained from http://corona.jambiprov.go.id,it is seen that positive cases of 
Covid-19 in Jambi Province continue to increase. From March to mid of September 2020 there were 
345 positive cases of Covid-19.  The following is data on positive confirmed cases of Covid-19 in 
each district and city in Jambi Province are 
 
Table 1. Positive Confirmation Data for Covid-19 in Jambi Province 
District/ 
City 
March April May June July August September 
*untiltgl 16th 
Sei Penuh 0 1 13 19 21 26 26 
Kerinci 1 1 1 1 4 7 12 
Bungo 0 2 4 4 4 12 17 
Merangin 0 10 20 21 21 26 26 
Tebo 0 0 3 3 3 9 9 
Sarolangun 0 1 3 4 7 10 10 
Batanghari 0 1 6 10 16 47 49 
Tanjab 
Barat 
0 4 9 10 18 30 35 
Jambi City 1 9 27 31 47 100 124 
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0 0 1 2 4 10 10 
Jambi 
Province 
2 31 97 117 162 302 345 
Sources: http://corona.jambiprov.go.id 
 
3.2 Development of Covid-19 Case in Jambi Province with Exponensial Smoothing Methode 
Double exponesial smoothing out the trend values with different parameters from the 
parameters used in the original series. The forecast of Holt's linear exponential smoothing is 
obtained using two smoothing constants with values between 0 and 1.  
 
 
Figure 1. Prediction Positive COVID-19 case in Sei. Penuh 
 
By using a 10 percent error rate [Figure 1], the best α parameter values are 1 and the best γ is 
     . with a Mean Absolute Percentage Error (MAPE) of 5.030 percent and MAE 0.293. In 
positive COVID-19 case, the MAPE dan MAE value is smaller than the error rate at 10%. 
 
 
Figure 2. Prediction Positive COVID-19 case in Kerinci 
 
By using a 10 percent error rate [Figure 2], the best α parameter values are       and the best γ 
is         4. with a Mean Absolute Percentage Error (MAPE) of      percent and MAE 0.229. In 
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Figure 3. Prediction Positive COVID-19 case in Muaro Bungo 
 
By using a 10 percent error rate [Figure 3], the best α parameter values are 1 and the best γ is 
     . with a Mean Absolute Percentage Error (MAPE) of 3.860 percent and MAE 0.195. In positive 
COVID-19 case, the MAPE dan MAE value is smaller than the error rate at 10%. 
 
 
Figure 4. Prediction Positive COVID-19 case in Merangin 
 
By using a 10 percent error rate [Figure 4] the best α parameter values are 1 and the best γ is 
     . with a Mean Absolute Percentage Error (MAPE) of 2.997 percent and  MAE  0.283. In 
positive COVID-19 case, the MAPE dan MAE value is smaller than the error rate at 10%. 
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By using a 10 percent error rate [Figure 5] the best α parameter values are 1 and the best γ is 
     . with a Mean Absolute Percentage Error (MAPE) of 3.553 percent and  MAE  0.104. In 
positive COVID-19 case, the MAPE dan MAE value is smaller than the error rate at 10%. 
 
 
Figure 6. Prediction Positive COVID-19 case in Batanghari 
 
By using a 10 percent error rate [Figure 6] the best α parameter values are       and the best γ 
is          . with a Mean Absolute Percentage Error (MAPE) of 3.877percent and  MAE  0.131. In 
positive COVID-19 case, the MAPE dan MAE value is smaller than the error rate at 10%. 
 
 
Figure 7. Prediction Positive COVID-19 case in Sarolangun 
 
By using a 10 percent error rate [Figure 7], the best α parameter values are      and the best γ is 
    . with a Mean Absolute Percentage Error (MAPE) of 4.373 percent and MAE 0.446. In positive 
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Figure 8. Prediction Positive COVID-19 case in TanjungJabung Barat 
 
By using a 10 percent error rate [Figure 8], the best α parameter values are e 1 and the best γ is 
     . with a Mean Absolute Percentage Error (MAPE) of 4.819 percent and MAE 0.374. In 




Figure 9. Prediction Positive COVID-19 case in Jambi City 
 
By using a 10 percent error rate [Figure 9], the best α parameter values are       and the best γ 
is      . with a Mean Absolute Percentage Error (MAPE) of 4.814 percent and MAE 1.306. In 
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Figure 10. Prediction Positive COVID-19 case in Muaro Jambi 
 
By using a 10 percent error rate [Figure 10], the best α parameter values 
are                           with a Mean Absolute Percentage Error (MAPE) of 3.548 percent and 
MAE 0.279. In positive COVID-19 case, the MAPE dan MAE value is smaller than the error rate at 
10%. 
 
Figure 11. Prediction Positive COVID-19 case in TanjungJabung Timur 
 
By using a 10 percent error rate [Figure 11], the best α parameter values are 0.994 and the best 
              . with a Mean Absolute Percentage Error (MAPE) of 4.561percent and MAE 0.108. 
In positive COVID-19 case, the MAPE dan MAE value is smaller than the error rate at 10%. 
 
Based on the results of forecasting using the double exponential smoothing by Holt method, it 
can be seen that the number of confirmed cases of Covid-19 in each region in Jambi Province 
continues to increase. This case is estimated to increase to 352 people in mid-October.We can see 
the results of forecasting using SPSS software in the following table : 
 













1 26 9 8 26 9 10 47 30 106 25 10 
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3 27 9 8 26 9 10 48 31 106 25 10 
4 27 9 8 27 9 10 48 31 107 26 10 
5 27 9 8 27 9 10 48 31 107 26 10 
6 27 9 8 27 9 10 49 31 107 26 10 
7 27 9 8 27 9 10 49 31 108 26 10 
8 27 9 8 27 9 11 49 31 108 26 10 
9 28 9 9 27 9 11 49 32 108 26 11 
10 28 9 9 27 9 11 50 32 109 27 11 
11 28 9 9 28 10 11 50 32 109 27 11 
12 28 9 9 28 10 11 50 32 110 27 11 
13 28 9 9 28 10 11 50 32 110 27 11 
14 28 9 9 28 10 11 51 33 110 27 11 
15 29 9 9 28 10 11 51 33 111 27 11 
16 29 9 9 28 10 11 51 33 111 27 11 
17 29 9 9 29 10 11 51 33 111 28 11 
18 29 9 9 29 10 11 52 33 112 28 11 
19 29 9 9 29 10 11 52 34 112 28 11 
20 29 9 9 29 10 11 52 34 112 28 11 
21 30 9 9 29 10 11 52 34 113 28 11 
22 30 9 9 29 10 11 53 34 113 28 11 
23 30 10 9 29 10 11 53 34 113 29 11 
24 30 10 9 30 10 12 53 34 114 29 11 
25 30 10 9 30 10 12 53 35 114 29 11 
26 30 10 9 30 10 12 54 35 114 29 11 
27 31 10 10 30 10 12 54 35 115 29 12 
28 31 10 10 30 10 12 54 35 115 29 12 
29 31 10 10 30 10 12 54 35 116 30 12 
30 31 10 10 30 10 12 55 36 116 30 12 
 
The results of forecasting positive cases of COVID-19 in the districts and cities of Jambi 
province show the possibility of a significant increase in the number of cases from day to day. For 
this reason, it is hoped that public awareness, especially for people in Jambi Province, to comply 
with health protocols. In addition, the government is expected to take firm action against people 
who violate these health protocol rules (15-36). 
4. Conclusion 
According to the researche of forecasting the The Development of COVID-19 Case in District 
and City of Jambi Province with Eksponential Smoothing Methode by Holt there was an increase of 
352 people in Jambi province. This data is obtained from forecasting for each district and city in 
Jambi province which includes Sungai penuh City the best α is 1 and the best γ is       with 
(MAPE) of 5.030 % and MAE 0.293%. Kerinci the best α is       and the best γ is          4 with 
(MAPE) of      % and MAE 0.229%. Muaro Bungo the best α is 1 and the best γ is       with 
(MAPE) of 3.860% and MAE 0.195%. Merangin the best α is 1 and the best γ is       with MAPE 
of 2.997 %and  MAE  0.283%. Tebo the best α is 1 and the best γ is       with MAPE  3.553% and  
MAE  0.104%. Batanghari the best α is       and the best γ is           with (MAPE) 3.877 % 
and  MAE  0.131. TanjungJabung Barat the best α is 1 and the best γ is       with MAPE  4.819% 
and MAE 0.374%. Jambi city the best α is       and the best γ is       with MAPE  4.814 % and 
MAE 1.306%. Muaro Jambi the best α is                          with MAPE  3.548% and MAE 
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and MAE 0.108%. In positive COVID-19 case, the MAPE dan MAE for All city and district in 
Jambi Province  value is smaller than the error rate at 10%. 
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